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GLOSSARY
INTRODUCTION
In March 1982, moderate rainfall of up to 3 in, which occurred at the same time as melting of a snowpack containing up to 6 in of water equivalent, caused major flooding in northern Indiana, northwestern Ohio, southern Michigan, and northeastern Illinois. The floods caused at least six deaths and forced the evacuation of about 15,000 people. The region affected by the March 1982 floods is shown in figure 1. Peak discharges recorded at several gaging stations in the Wabash River, St. Joseph River, River Raisin, Maumee River, and Kankakee River basins have recurrence intervals of 50 yr to greater than 100 yr (Glatfelter and others, 1984) .
Flooding in the Wabash River basin was primarily confined to the Little, Eel, and Tippecanoe Rivers, major tributaries draining from the north into the Wabash River. The snowpack south of the Wabash River was less dense and less extensive than the snowpack farther north. Therefore, runoff was less in tributaries draining from the south.
Streamflow in the St. Joseph River in Michigan and Indiana was the highest since the flood in April 1950. Prairie River, Fawn River, Pigeon Creek, and Elkhart River, major tributaries draining the southeastern part of the St. Joseph River basin, experienced floods having recurrence intervals of 50 yr or greater. The highest stage and discharge at the gaging station on the Elkhart River at Goshen, Ind. (site 40), for the period of record Peak discharges that have recurrence intervals of greater than 100 yr were recorded at gaging stations on the Kankakee River and its major tributary, the Yellow River. Flooding on the Yellow River was the worst since October 1954. The Kankakee River at Shelby, Ind. (site 81), remained above flood stage (9.0 ft) from March 12 through May 6. This prolonged period of high water caused numerous breaks in the levee system, resulting in the flooding of thousands of acres of farmland in northwestern Indiana.
PURPOSE AND SCOPE
This report is one of a continuing series of flood reports written jointly by the National Weather Service, National Oceanic and Atmospheric Administration, Department of Commerce and the Water Resources Division, U.S. Geological Survey, Department of the Interior. The purpose of the report is to document meteorological conditions and resultant floods in March 1982 in northern Indiana, northwestern Ohio, southern Michigan, and northeastern Illinois. Particular attention is given to the events around Fort Wayne, Ind., where 1,500 homes and 100 businesses were damaged, 9,000 people were evacuated, and $51 million in damage was reported.
Data collected by the National Weather Service (NWS) document the severity and the sequence of meteorological conditions that provided the potential for and triggered the floods. This report includes weather maps, atmospheric soundings, temperature data, snow-depth and waterequivalent data, and precipitation data.
Streamflow data were collected by the U.S. Geological Survey at 83 gaging stations and partial-record sites in the area affected by the floods. Included in the report are peak stage and discharge data, discharge hydrographs, monthly Streamflow statistics, and flood-frequency analyses.
Compilation of the meteorological and hydrologic data in this report is intended to provide a convenient reference for hydraulic planning. Analysis of floods such as the one in March 1982 can aid in promoting prudent development in any river basin where the potential for severe flooding exists.
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Estimates of damage and additional information were supplied by the U.S. Above-average autumnal precipitation resulted in moist soil conditions at the onset of the first significant snowfall over the region on December 17. Additional snowfall during the remainder of the month produced a snow cover of 6 to 15 in throughout the region. Snow cover decreased the first week of January 1982 as temperatures rose to above 40 °F. Soil moisture increased as the unfrozen ground absorbed some of the melted snow.
Record snowfall and low temperatures prevailed during the remainder of January. High winds removed snow cover from unprotected locations and caused heavy drifting in shielded areas. Exposed ground froze quickly as temperatures plunged to record lows of -10 to -20 °F at many locations on January 10 and remained near or below 0 °F for almost 2 days. Another mass of cold air accompanied by high winds and temperatures near -20 °F moved into the region January 17 and froze exposed soils to depths of up to 3ft.
Moderate to heavy rainfall on January 23 and January 30 saturated and compacted the snowpack. Subzero temperatures after each rain formed an ice layer at least 1 in thick between the snow and the ground surface.
Heavy snowfall and temperatures below 32 °F from January 31 through February 10 produced and maintained an extensive snowpack. Temperatures below -10 °F were recorded at most locations in the study area on February 10. Snow depth decreased by monthend as moderating temperatures and rainfall compacted the snowpack. Additional snow and rain during the period March 1-9 added to a snowpack that already contained a high water equivalent. 
WATER EQUIVALENT OF SNOWPACK
Water-equivalent measurements of a snowpack are uncommon in the region; however, supplemental snow surveys were made by the NWS to determine flood potential. A snow survey on February 9, 1982, indicated a water equivalent of 1.1 in at Hicksville, Ohio, 1.5 in at Van Wert, Ohio, 3.5 in at Montpelier, Ohio, and 4.2 in at Fort Wayne, Ind., and at Wauseon, Ohio. Snow cover was 1 to 3 ft across the region at this time. A snow survey on February 17 indicated a water equivalent of 3.0 in at Hicksville, 1.7 in at Van Wert, 2.3 in at Napoleon, Ohio, 2.9 in at Defiance, Ohio, and 4.0 in at Montpelier and at Fort Wayne.
Rainfall and rising temperatures produced a partial snowmelt during the last 2 weeks of February. Snowmelt was more significant in southern areas than elsewhere and produced bankroll stage on some streams. Water equivalent had decreased to 1.4 in at Van Wert, 1.5 in at Fort Wayne, and 2.2 in at Wauseon by February 26. However, the northern snowpack still contained excessive moisture. For example, a 4.7-in water equivalent was measured at Montpelier on February 26.
Rain and snow during the first week of March increased the water equivalent of the snowpack by 1 to 2 in at most locations. Runoff into streams was minimal because of absorption by the snowpack. As much as 15 in of snow and at least 1 in of ice that covered frozen, saturated ground were reported by the NWS for March 5-10. Measured water equivalents during this time are shown in figure 5 ; where more than one measurement was available at a given location, the latest one is shown. Water equivalent was highest in the St. Joseph River and River Raisin basins namely, 7.1 in at Blissfield, 5.5 in at Nottawa, and 5.4 in at Hillsdale, all in Michigan. Because of the small number of measurements, a ratio of 1 in of water equivalent to 3 in of snow was used to estimate additional water equivalents for locations reporting only snow cover. This ratio was determined from sites where both water equivalent and snow depth had been measured. Estimated and measured water equivalents in figure 5 show 3 to 6 in of water equivalent across the River Raisin basin, much of the St. Joseph River basin, and the northern half of the Maumee River basin. Water equivalents of 2 to 4 in were common in the Kankakee River basin, the northern Wabash River basin, and parts of the southern Maumee River basin. These lower water equivalents are attributed to partial snowmelts in January, February, and early March 1982, especially in the Wabash River and southern Maumee River basins. The Kankakee River basin also contained low water equivalents, because fewer severe winter storms occurred there than elsewhere in the region.
Even though the March 1982 floods were significant, the flooding could have been much worse had the snowmelt and coincident rainfall occurred in February, when water equivalent of the snowpack was much higher. For example, a record snow depth of 20 in, with a water equivalent of 4.2 in, was observed on February 9, 1982, at Fort Wayne, End. General thawing had reduced the snow depth to 15 in and the water equivalent of the snowpack to 3.2 in by February 15. Light rain and snow during the period February 16-19 had compacted the snow depth to 9 in but had increased the water equivalent to 4.4 in by February 19. Gradual melting of the snowpack had reduced the snow depth to 4 in and the water equivalent to 1.1 in by February 28. Snow, or snow mixed with rain, on March 2, 4, and 8 had increased the snow depth to 7 in and the water equivalent to 2.4 in by the morning of March 9. Daily values of water equivalent at the NWS station at Fort Wayne are shown in figure 6 .
The water content of the snow cover over the Maumee River basin from Fort Wayne to Lake Erie on March 9 varied from less than 1 in to greater than 5 in. Water equivalent of the snowpack in the northwestern part of the basin drained by the St. Joseph and Tiffin Rivers was about 3.5 in; water equivalent of the snowpack in the southwestern part of the basin drained by the St. Marys and Auglaize Rivers was about 2.5 in (fig. 5 ). WEATHER PATTERNS, MARCH 5-20,1982 During the period March 5-8, 1982, the upper air flow over the North American continent was characterized by high-amplitude waves and a deep trough progressing from just east of the Rocky Mountains to the Central Plains and then to the Appalachian Mountains. The 500-mb (millibar) analysis for 07001 on March 7 is shown in figure 7. Large amounts of arctic air were being driven into the Midwest, causing temperatures to drop much below normal over the region. For example, during the period March 5-9 the average daily temperature was 10 °F below normal at Fort Wayne, Ind. Thawing of the snow cover was retarded by this cold spell.
The amplitude of the upper air wave pattern began to decrease on March 9, and circulation had become much more zonal by the morning of March 10 as cold advection ceased over the region. The 500-mb and surface analyses for twenty-four hour and eastern standard time are used throughout the report. For example, 1410 is 2:10 p.m. e.s.t. 0700 on March 10-12 are shown in figures 8 and 9, respectively. At the surface, an area of high atmospheric pressure (high) over the northeastern seaboard of the United States strengthened on the morning of March 10, causing southeasterly winds to prevail over the Midwest (fig. 9/4) . This combination of circulation features initiated a warming trend, and the average daily temperature over most of the region increased more than 10 °F from March 9 to March 10. At 1900 on March 10, a weak warm front was moving through the region as southerly flow brought in a modified maritime air mass that had originated over the Gulf of Mexico. Surface-temperature differences across the front were from 5 to 10 °F. By 0700 on March 11, Ohio and southeastern Indiana were in the warm sector as the warm front had passed and a cold front approached from the northwest ( fig. 9B ). By 1900 on March 11, this weak cold front had moved out and the region was under a high. Surface winds were northerly. The high had progressed to the northeast by 0700 on March 12 and southerly surface winds predominated again ( fig. 9C ). Another warm front was moving northward toward the region. Line of equal temperature at 500-millibar atmospheric pressure. Interval 5°C.
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Wind arrow showing speed and direction. Arrows "fly" with the wind to indicate true wind direction. Speed is indicated by feathers and flags. A halffeather indicates 5 knots, a full feather 10 knots, and a flag 50 knots. 140°  135°  130°  125°  120° 115°  110°  105°  100° 95°  90°  85°  80°  75°  70°  65°i , The GOES (Geostationary Operational Environmental Satellite) infrared-enhanced image of Eastern North America at 0700 on March 12, with superimposed major surface features, is shown in figure 10 . This figure depicts a typical no-storm situation in the early part of the warming period over the region. Dense radiation fog covered the region, which was free of clouds except for a patch of altostratus clouds over the corners of northeastern Indiana and southeastern Michigan. A weak warm front extended from Nebraska through northeastern Kansas, south-central Missouri, southern Illinois, southern Kentucky, and into southern Virginia. Moderate rain was falling in Tennessee and North Carolina at that time.
At 0700 on March 12, a short-wave trough at 500-mb was moving past the lee of the Rocky Mountains ( fig. 8C ). The surface map for the same time ( fig. 9C) shows a welldefined windflow pattern associated with a storm in southern Canada. Surface temperatures in the central and eastern part of the United States increased substantially as the storm in Canada moved eastward, while a warm front associated with warm, moist air from the Gulf of Mexico advanced northward. The positions of weather fronts across Indiana and adjacent States at 1900 on March 12 and at 0100 on March 13 are shown in figure 11 . The warm front across central Illinois, Indiana, and Ohio produced a striking contrast of temperatures at 1900 on March 12 as temperatures ranged from 68 °F south of the front to 36 °F north of the front. After passage of the warm front through the region, temperatures exceeded 50 °F at most locations. At Fort Wayne, temperatures increased from 27 °F on the morning of March 12 to 55 °F following passage of the warm front (National Oceanic and Atmospheric Administration, 1981-82e). Lower level winds over the region continued to be southerly until the morning of March 13, when passage of the cold front shifted wind direction to westerly.
The increased temperatures and light to moderate rainfall associated with the weather patterns of March 9-13 caused the snowpack over most of the region to melt rapidly. Surface runoff from the melting snowpack and rainfall was nearly 100 percent because the saturated ground was frozen. Much of the snow in the Wabash River, Kankakee River, and Maumee River basins had melted by 0700 on March 13. Several inches of snow remained at that time in the St. Joseph River and River Raisin basins, although snow depth in these basins had been considerably reduced. The decrease in snow depth at three NWS stations representative of the Maumee River basin (figs. 2-4) shows the effect of the increase in temperature from March 9 through March 13. For example, on March 9 at Fort Wayne, snow depth was 7 in, with a water equivalent of 2.4 in. By the morning of March 13, this snow cover had completely melted.
An upper air short-wave trough over Iowa and Missouri on the morning of March 16 produced strong, southwesterly winds aloft. At the surface, southerly flow predominated from the lower Mississippi Valley northward, bringing warm, moist maritime air into the region. Moderate rain fell and temperatures increased. On March 16 at Fort Wayne, the maximum temperature reached 69 °F and the average daily temperature was 53 °F. Rainfall totaled 0.63 in.
The circulation pattern had changed by the morning of March 17 and cold advection prevailed over the region. The average daily temperature on March 17 at Fort Wayne dropped to 42 °F, or 5 °F above normal. Cold advection in the lower layer continued for the next 2 days over the region. The average temperature had decreased to near normal by March 20 as the warming trend was ending.
Total rainfall for the period March 10-20 over the region was moderate. Most of the Maumee River basin had a total rainfall of 1.5 to 2.0 in, but several locations received up to 2.5 in. Cumulative rainfall data for the NWS stations at Berne, Ind., Montpelier, Ohio, and Fort Wayne, Ind. (fig.  12 ), represent the amounts and timing of precipitation in the Maumee River basin from March 10 through March 20.
Comparison of the graphs in figure 12 shows higher rainfall amounts on March 11-12 in the southwestern part of the basin (represented by Berne) than in the west-central and northwestern parts of the basin (represented by Fort Wayne and Montpelier). This rainfall, coupled with temperatures above 40 °F, started the snowmelt in the southern half of the Maumee River basin in advance of the snowmelt farther north. In fact, most of the snow in the southern half of the basin had melted prior to passage of the warm front on the evening of March 12.
Although the rainfall during the period March 10-20 was only a secondary factor, it did contribute to the flooding. Streams that peaked early because of rapid snowmelt had slower recessions or additional rises because of the rainfall. Flood peaks on streams that rose later because of delayed snowmelt or that characteristically have a broad flood peak also were increased by the rainfall. At Fort Wayne, the Maumee River was kept above flood stage (15.0 ft) from March 12 through March 26 by runoff from the melting snow and by rainfall. 
DESCRIPTION OF THE FLOODS MAGNITUDE AND FREQUENCY
Flood frequency is generally expressed in terms of the probability of occurrence of floods of a given magnitude (discharge). The probability of occurrence is the percent chance of a given flood magnitude being exceeded in any one year. The recurrence interval (the reciprocal of the probability of occurrence multiplied by 100) is the average number of years between exceedances of a given flood magnitude. The recurrence interval is an average interval, and the occurrence of floods is random in time; no schedule of regularity is implied. Thus, the occurrence of a flood having a 50-yr recurrence interval (2-percent chance of occurrence) is no guarantee that a flood of equal or greater magnitude will not occur the following year, or even the following week.
Data on drainage area, period of record, maximum flood previously recorded, and the March 1982 flood are presented in table 2 for 83 continuous-record stations and crest-stage partial-record sites in five river basins. Locations of the gaged sites and river basins are shown in figure 1. From table 2 it can be seen that flooding was widespread in northern Indiana, southern Michigan, northwestern Ohio, and northeastern Illinois. Peak discharges recorded at gaged sites in the Wabash River, St. Joseph River, River Raisin, Maumee River, and Kankakee River basins have recurrence intervals of 50 yr to greater than 100 yr.
Discharge-frequency determinations in Indiana are coordinated by a memorandum of understanding among the U.S. Geological Survey, the U.S. Soil Conservation Service, the U.S. Army Corps of Engineers, and the Indiana Department of Natural Resources to ensure consistency of estimates among the agencies. Flood-frequency values have not been coordinated for all streams in Indiana. For streams having coordinated values, the recurrence intervals given in table 2 for the floods of March 1982 are estimates from the Indiana Department of Natural Resources (1981). For streams for which flood frequencies have not been coordinated and at least 10 yr of peak data have been collected, a log-Pearson type III statistical analysis was done by techniques described by the U.S. Water Resources Council (1981) to determine recurrence intervals of the peaks. 8 1963-82 1970-82 1963-82 1967-82 1947-51 1965-82 1952-82 1963-82 1970-82 1958-82 1924-82 1973-82 1946-82 1946-70 1977-82 1946-73 1976-82 1946-82 1969-82 1980-82 1980-82 1973-82 1972-82 1970-82 1980-82 1970-82 3-6-76 6-28-78 6-28-78 6-29-78 4-7-47 3-7-76 3-6-76 6-14-81 1970-82 1947-82 1956-82 1943-82 1973-82 1947-82 1947-82 1931-82 1965-82 1907-82 1947-82 1922-82 1922-28 1941-82 1922-36 1941-82 1924-35 1943-82 1924-36 1941-82 1916-82 1925-36 1939-75 1979-82 1900-01 1922-36 1939-82 3_23-78 
t sq <*) So * r-o\ so cH *' os r-: H Although a large part of the Midwest was affected by the March 1982 floods, no area was hit harder than the Maumee River basin in Indiana, Ohio, and Michigan. Flooding in the basin was the worst since the historic flood of March 1913. Rapid melting of a snowpack containing as much as 5 in of water equivalent combined with moderate rainfall to cause flooding on major tributaries as well as on the main stem Maumee River. At Fort Wayne, Ind., 1,500 homes and 100 businesses were damaged, 9,000 people were evacuated, and more than $50 million in damages were reported.
Antecedent precipitation for the period December 1981 through February 1982 for the Indiana Northeast and Ohio Northwest NWS climatic divisions, which contain the Maumee River basin, was about 34 percent and 30 percent, respectively, above normal (table 1) . Monthly mean flows for the period October 1981 through March 1982 at eight gaging stations in the basin are compared with the maximum, minimum, and median monthly mean flows for the period of record through the 1981 water year (table 3) . Partial snowmelts and rainfall in January and February 1982 caused streamflow in the Maumee River and its major tributaries to be above normal even before the severe flooding began in March. For example, monthly mean streamflow in January and February 1982 at the gaging station on the St. Marys River near Fort Wayne (site 57) was 337 percent and 303 percent of the median flow for those months for the period of record .
Streams in the southern half of the Maumee River basin showed the effect of the snowmelt and rainfall before streams farther north. Climatological data from the NWS explain this earlier increase in streamflow. Rainfall on March 11 and 12 at Berne, Ind., was more than 0.5 in greater than that recorded at Fort Wayne or at Montpelier, Ohio ( fig. 12) . Because of warm temperatures and the greater rainfall, the snowpack at Berne had completely melted by the morning of March 11, while at Fort Wayne and Montpelier several inches of snow and ice remained ( figs. 2-4) .
The Maumee River basin is shown in figure 13 . A narrow belt along the western boundary of the basin is drained by the St. River at Fort Wayne. At Defiance, Ohio, two more major tributaries enter the Maumee River the Auglaize River flowing from the south and the Tiffin River flowing from the north. From Defiance, the Maumee River continues its northeasterly flow into Lake Erie. The St. Marys River, a southern tributary, is gaged at Decatur, Ind. (site 56), and near Fort Wayne (site 57), as shown in figure 13 . The discharge hydrograph for the St. Marys River at Decatur ( fig. 14) shows the rapid rise in streamflow from March 10 through March 13. Peak discharge of 10,900 ft3/s at the Decatur gage was recorded at 0100 on March 14. At the Fort Wayne gage, the peak was 12,600 ft3 /s and also occurred on March 14, 3 days before the peak on the St. Joseph River, a northern tributary. The recurrence intervals of the peaks on the St. Marys River range from 20 to 25 yr.
Discharge from the St. Joseph River and its major tributary, Cedar Creek, also contributed to the flooding in Fort Wayne. Headwaters of both the St. Joseph River and Cedar Creek are in the area where the water equivalent was more than 4 in (fig. 5) . Melting of the dense snowpack in combination with moderate rainfall on March 13 and 16 produced large peak discharges in the streams. The St. Joseph River is gaged near Newville, Ind. (site 51), and at Cedarville, Ind. (site 52), as shown in figure 13 . The discharge hydrograph for the gaging station near Newville ( fig. 15) shows a broad crest caused by slower melting of the snowpack. Peak discharge of 9,190 ft3/s at the Newville gage was recorded at 0100 on March 17. The gaging station at Cedarville was inundated during the flood, but high-water marks recovered at the site were used to determine the peak discharge of 14,500 ft3 /s. Recurrence intervals are 50 yr for the peak discharge at the Newville gage and greater than 100 yr for the peak discharge at the Cedarville gage. Cedar Creek enters the St. Joseph River downstream from the Cedarville gage ( fig. 13 ). The crest-stage partialrecord site on Cedar Creek at Auburn, Ind. (site 53), recorded a peak discharge of 2,100 ft3/s, which has a recurrence interval of greater than 100 yr. The gaging station on Cedar Creek near Cedarville (site 55) recorded a peak discharge at 2100 on March 14 of 5,340 ft3/s, which has a recurrence interval of 45 yr. March 14 is the same date the peak occurred on the St. Marys River. The discharge hydrograph of the Cedarville gage ( fig. 15) shows the March 14 peak but also shows another peak of about 5,000 ft3/s at 2200 on March 17, the same date the St. Joseph River crested. Examination of figures 14 and 15 shows that the prolonged flooding in the Fort Wayne area was caused not only by the magnitude of the peak discharges on the St. Marys River, Cedar Creek, and the St. Joseph River but also by the timing of the peaks. The gaging station on the Maumee River at New Haven, Ind. (site 60), was inundated during the flood. High-water marks recovered at the site were used to determine the peak discharge of 26,600 ft3/s, which has a recurrence interval of 80 yr. The discharge hydrograph of the station ( fig. 16 ) was constructed using recorded and observed gage-height data. Based on the observations of gage height, the peak discharge occurred late on March 17 or early on March 18. The broad crest is the result of the magnitude and timing of the peaks on the St. Marys River, Cedar Creek, and the St. Joseph River. The peak discharge of the Maumee River attenuated slightly downstream from New Haven. The gaging station at Antwerp, Ohio (site 61), is located about 20 mi downstream from the gage at New Haven ( fig. 13 ). Peak discharge of 26,100 ft3/s at the Antwerp gage was recorded at 0900 on March 17.
Downstream from Antwerp two major tributaries enter the Maumee River near Defiance, Ohio ( fig. 13 ) the Tiffin River from the north and the Auglaize River from the south. The peak discharge of 7,760 ft3/s recorded at the gaging station on the Tiffin River at Stryker, Ohio (site 62), has a recurrence interval of 50 yr the same as that of the peak discharge recorded at the gaging station on the St. Joseph River near Newville, Ind. (site 51), to the west. The gaging station on the Auglaize River near Defiance (site 66) was submerged and inoperative during the flood. High-water marks recovered at the site were used to determine a peak discharge of 52,300 ft3/s. This discharge has a recurrence interval of 20 yr the same as that for the St. Marys River at Decatur, Ind. (site 56), to the west.
High flow of the Maumee River on March 14 was substantially increased by peak discharges of the Tiffin and Auglaize Rivers. Timing of the peak discharge at gaging stations in the Tiffin and Auglaize River basins is shown in figures 17 and 18. The effect of these peak discharges on streamflow in the Maumee River is shown in the hydrograph of discharge of the Maumee River near Defiance, After the record amounts of snowfall recorded at Fort Wayne, Ind., in the winter of 1981-82, there was no question that a spring flood was probable. As early as midFebruary, NWS bulletins warned of the increasing flood potential. Local officials planned how Fort Wayne would deal with the floods. Some people felt that the city was prepared for a flood they knew was coming. The question was when it would occur and how bad it would be. Partial snowmelts in late February 1982 reduced the snow cover, but low temperatures and additional snow and rain during the first week of March maintained a high water content in the snowpack. Then came the warmer temperatures, moderate rainfall, and the March snowmelt. On March 11, rivers in Fort Wayne began to rise as light rain fell and the temperature rose to 45 °F. That night the temperature dropped below freezing for the last time until March 25. On March 12, the temperature kept rising, melting more of the snow cover. Mayor Winfield Moses called his task force members together that afternoon to review the flood-fighting plans. The Emergency Operations Center was activated to coordinate the response to the rising flood waters. Early on March 13, thunderstorms dropped a quarter-inch of rain on Fort Wayne. The rainfall and runoff from the last of the melting snow caused the St. Marys, St. Joseph, and Maumee Rivers to rise quickly. At 0600 on March 13, the Maumee River at Fort Wayne was 5 ft over flood stage and still rising. Water bubbled into the streets as sewers backed up. Low areas began to flood and warnings were issued via radio and television. For part of the city, it was already too late. A map ( fig. 20) shows the location of rivers and streets in downtown Fort Wayne. The St. Marys River was the first river to crest, and the Nebraska neighborhood in the western part of Fort Wayne became the first battleground. During the night of March 13 the river quickly rose. Water backed up into the Fairfield ditch and Junk ditch. As water spilled over the lowest dikes, sandbags were hastily laid, but the dikes gave way or were overtopped and water surged into the surrounding areas. Emergency teams called for rescue boats and more than 3,000 people were forced from their homes by the morning of March 14. Nebraska had been lost, and other areas were being threatened. Photographs show the early flooding western Fort Wayne experienced (figs. 21-25) .
Fed by the St. Marys and St. Joseph Rivers, the Maumee River continued to rise. Concern also rose as to the stability of the dikes protecting many areas of the city. The river remained above flood stage (15.0 ft) from March 12 through March 26, and this prolonged high stage saturated and strained many of the dikes. Thousands of volunteers, most of them students, spent days filling, transporting, and placing more than a million sandbags in an effort to reinforce the dikes. The best known of their efforts was at Pemberton Drive dike, which protects the Lakeside area in northeastern Fort Wayne. On March 17, the Maumee River threatened to top the dike and flood thousands of homes and businesses. More than 6,000 people already had been evacuated from the area as a safety precaution. However, through the efforts of the volunteers, the Pemberton Drive dike held and an estimated $25 million in additional damages was prevented. Their labors won them the cheers of the Nation and of President Reagan, who had visited Fort Wayne on March 16 ( fig. 26) . Photographs show the extent of the sandbagging effort (figs. 27-30). After the Maumee River crested on March 18, unsettled weather patterns threatened to compound the already critical situation by raising the flood levels even higher. The river was slowly receding during this time, but close attention was given to weather and river-level predictions from the River Forecast Center in Cincinnati, Ohio. Luckily, heavy rains did not develop and the river level dropped.
Before the flood emergency was over, residents, businesses, and local governments in the Fort Wayne-Allen County area experienced more than $51 million in damages and lost business. Approximately $10 million were expenses and damages incurred by the local governments. These costs do not include intangible costs, such as social and economic disruption, environmental deterioration, and personal stress in coping with the flood.
SUMMARY
Flooding in March 1982 in northern Indiana, northwestern Ohio, southern Michigan, and northeastern Illinois was preceded by above-average autumnal precipitation, frozen, saturated ground, and rapid melting of a record winter snowfall. By early March, a snowpack containing water equivalent of up to 6 in covered most of the area. Rainfall during March 10-12 and the passage of a warm front through the area on March 12-13 triggered rapid melting of the snowpack and generated the floods. Subsequent rainfall during March 15-20 maintained high streamflow and produced additional peaks on some streams. Data collected by the National Weather Service document the severity and the sequence of meteorological conditions that provided the potential for and triggered the floods. This report includes weather maps, atmospheric soundings, temperature data, snow-depth and waterequivalent data, and precipitation data.
Streamflow data collected by the U.S. Geological Survey document the peak stage and discharge at 83 gaging stations and crest-stage partial-record sites from five drainage basins affected by the flooding. Also included are discharge hydrographs, monthly streamflow statistics, and flood-frequency analyses.
Flooding in the Maumee River basin in Indiana and Ohio was the worst since 1913. Particular attention is given in the report to the Fort Wayne, Ind., area, where 1,500 homes and 100 businesses were damaged, 9,000 people were evacuated, and $51 million in damage was reported. Major flood-fighting efforts in the city prevented millions of dollars of additional damages. 
